27 Xe, 


CARDIOVASCULAR SYSTEM 


THIRD YEAR STUDENTS 


= 


Ahmed Jajbhay 
220006288 


DR. R RAWAT 


Table of Contents 


Te. History Cardinal зургони a Өн КӨ Lead Va rau PUE M eV аон ra sai 2 
2. General Examination — First Impression of the Patient ..........................eee eee esee ee ee eene eene enne nnne nnn 2 
З МПА б ou naa CU Di ERE SURE отоо ves anu CADO QW OA EEE ARR ата 3 
4. Evidence of Cardiac Failure = Signs Of ССР... ena eren aan nee no rai a eni anu ina Run enean a ro Ra o e qun nna 5 
5. Evidence of Rheumatic Ее@\ёг.. гаен ышыгына ROC iX DR UAR TA iden d EDa Eua cR аНЫ 6 
6. Evidence of Infective Endocarditis ............. o ire ete re etc oen n Re eae eU Rr e ees step rs CCP eda s Essen opua y eR eon dE 7 
7. Causes of Cardiac Failure/Cardiac Disease. ...........cccsssscecscsssssececcecsssssececcensscececcecesscececcaceseececeeees 10 
8. Full CVS Examination — to elicit the Cause of CCF/ Cardio Раїтһо!оду.......................................... 11 
9. RiskFactors 


10. Precipitating Factors 


11. Complications 


1|Page 


1. History — Cardinal Symptoms 


l. Chest Pain — Angina/ Myocardial Infarct. 
Il. | Shortness of Breath — Dyspnoea: Grade I – iv (NYHA). 
Ill. Swelling of the Legs - OEDEMA/ANASARCA. 
IV. Palpitations — Arrhythmia — Bradycardia or Tachycardia. 
V. Syncope - Reduced Cerebral Perfusion. 
VI. Dizziness. 
VII. Wheeze - Cardiac Asthma — LVF (Pulmonary OEDEMA) 


- Heavy exertion 

- Moderate exertion 
- Minimal exertion 

- Rest 


Ao. 


2. General Examination - First Impression of the Patient 


|. First Impression of the patient e.g. 
a. Mr. Chetty is an elderly Indian Male Patient. 
i. Fully Conscious 
ii. Co-operative 
iii. Comfortable 
iv. Lying Propped up at 45° 
Mildly Distressed 
b. Check the following: 
i. Cyanosis 
ii. Clubbing 
iii. Pallor Anemia 


iv. Jaundice Large waist (Visceral Fat) - Women 89cm; Men 102 cm 


; : High triglyceride level - 1.7 mmol/L 
V. Obesity (Metabolic Syndrome) Reduced HDL cholesterol - Men « 1.04 mmol/L; 


vi. Xanthelasma TUAM s To mmo 
n : Increased blood pressure - 130/85 mmHg or higher 
vii. Hydration Elevated fasting blood sugar - 5.6 mmol/L or higher 
Fatty Liver 
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3. VITALS 


1. Pulse Rate: 


Normal/Slow — Bradycardia or Tachycardia. 
< 60 bmp > 100bpm 


2. Blood Pressure (BP): 
Normal 
Low Blood Pressure (Hypotension) 
High Blood Pressure (Hypertension) 


Record Blood Pressure at the level of the heart (Chest). 


Classification of BP Readings: 


CATEGORY SYSTOLIC DIASTOLIC 
(MMHG) (MMHG) 
OPTIMAL < 120 < 80 
NORMAL 120 - 129 80 - 84 
HIGH NORMAL 130 - 139 85 - 89 130 or less is the goal 
MILD HYPERTENSION 140 - 159 90 - 99 
(GRADE 1) 
MODERATE 160 - 179 100 - 109 
HYPERTENSION (GRADE 2) 
SEVERE HYPERTENSION > 180 » 110 
(GRADE 3) 


Hypertension: 
Target organ involvement - retinopathy fundi changes, LVH, Renal involvement 
Repeat BP checks at a weekly interval 
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Blood Pressure Measurement of Korotkoff Sounds: 


Korotkoff sounds 
120 mmHg systolic 


A thud 
110 mmHg 
A blowing noise 
100 mmHg 
A softer thud 
90 mmHg diastolic (1st) 


A disappearing blowing noise 
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80 mmHg diastolic (2nd) 


Nothing 


FIGURE 5.19 Korotkoff sounds Systolic pressure is determined by the appearance of the first 
audible sound, and diastolic pressure is determined by its disappearance 


Hypotension normal comes with 
tachycardia Normal in certain individuals - common in young small 


Hypotension Е Systolic Blood Pressure < 99 mmHg frame females, 94 - 100mmHg, No treatment provided 
normal pulse rate 


H Hypovolemia (e.g. dehydration, bleeding), Hypopituitarism. 

A Addison's Disease (Adrenal Gland Failure). | 

N Neuropathy (e.g. diabetes mellitus, amyloidosis, Shy-Drager syndrome). e De 
Drugs (e.g. vasodilators and other antihypertensives, tricyclic antidepressants, diuretics, 

D antipsychotics). 


Idiopathic orthostatic hypotension (rare progressive degeneration of the autonomic nervous 
| system, usually in elderly men). Hypotension when standing up, commoner in diabetics with autonomic neuropathy 


CARDIOGENIC SHOCK*** (very important differential) - Acute MI, Septic Shock, Cardiac Tamponade, Massive PE, 
Ruptured Aortic Aneurysm 
3. Respiration: 


Normal — 12 — 20/ min 

Slow/Apnoea No breathing 

Rapid Tachypnoea > 24 

Check for Respiratory Distress or Respiratory Failure. 

Cheyne Stokes Respiration - intermittent apnea followed by rapid respiration in a terminal patient, Rip... 
4. Temperature: Forehead, Oral, Ear, Rectal (most accurate) 


Normal 37 с 


Hypoth ermia (Low) Cold weather exposure, hypothyroidism, severe septicaemia, severe illness (poor Prognosis), 
drugs such as antipsychotics 


Hyperthermia (High) 


Stroke, Pontine Bleed, Severe Septicaemia, Drugs (hyperpyrexia) 
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4. Evidence of Cardiac Failure - Signs of CCF 


Is There any evidence of CCF? Yes or No 


a. Right Heart Failure: Symptoms include: Swelling of Legs and abdomen 


і. Raised JVP. Jugular Venous Pressure 


b. Left Heart Failure: Symptoms include: Orthopnea, PND and Fatigue 


l. Pulmonary Oedema 
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5. Evidence of Rheumatic Fever 


Yes or no? Child post SC infection and cardiac symptoms is RF 


JONES Criteria: Evidence of Recent Streptococcal infection, plus two major OR two minor and one 
major criteria. 


Evidence of recent streptococcal infection: 


Y Positive Throat Culture. 

Y Rapid strep Ag+. 

Y Elevated/Rising strep antibody titre (ASO, DNAse). 
v Recent Scarlet Fever. 


Major Criteria: CASES or CHANCE (Chorea, Arthritis, Nodules, Carditis, Erythema) 


v Carditis — Infection and inflammation of any layers of the heart; tachycardia; 
murmurs (vulvar); pericardial rubs (non-vulvular). 

Y Arthritis - Migratory Polyarthritis. 

Y Subcutaneous nodules. 

v Erythema Marginatum. Ring Shaped, None Pruritic, None Tender 


v Sydenham's Chorea. Acute onset, asymmetrical, Childhood 


Minor Criteria: RAP Fast 


Y Fever. 

Y Raised ESR or CRP. С Reactive Protein & Erythrocyte Sedimentation Rate 
Y Arthralgia. 

v Prolonged PR Interval — needs Carditis as the Major Criteria. 


Treat with Penicillin if features of RF to prevent rheumatic carditis 
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6. Evidence of Infective Endocarditis Complication of RF with abnormalities of value with infective vegetations 


Yes or No? 


Infective Endocarditis is infection of the endocardium, usually with the bacteria (commonly, 


streptococci or staphylococci) or fungi (Rare). It may cause fever, heart murmurs, petechiae, anomia, 
embolic phenomena, and endocardial vegetations. 


The mitral, aortic and tricuspid valves are the most commonly affected valves, resulting in turbulent 
blood flow in the heart. Bacteria can make its way from the gums, gut or lung to the heart. It will join a 
non-bacterial thrombotic endocarditis and cause a vegetation. Adhesins allow them to stick together 
and to the valve forming a biofilm. 


Organisms: 


Y 
Y 
v 


Strep Viridians — found in the mouth and have low virulence. 
Staph Aureus - Large vegetations, IV Drug use. HIV 
Staph Epidermis — Prosthetic Valves. 


Y HACEK – Haemophilius species, Aggregatibacter species, Cardiobacterium hominis, Eikenella 


corrodens and Kingella species. 


Risk Factors Include: 


v 
Y 
Y 
Y 
Y 


Prosthetic Valves. 

Post Dental Procedure. 

Congenital Heart Defects. 

Rheumatic Heart Disease — Damages the Heart Valves. 
Intravenous Drug Use (tricuspid valve). 


LE SQL 


Fever. 

Heart Murmurs. 

Splinter Hemorrhages; from septic emboli if vegetations dislodge. 
Janeway Lesions. Palm & Sole, Painless "C? EPCM 

Osler's Nodes. Fingers and Toes, Painful 

Roth Spots. White Centred Retinal Hemorrhage 

Pallor. 

Clubbing. 

Glomerulonephritis; microscopic haematuria. 


V Splenomegaly 
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Dukes Criteria for Diagnosis. 


Major Criteria 


A. Supportive Laboratory Evidence. 


Typical microorganism for infective endocarditis from two separate blood cultures: viridans 
streptococci, staphylococcus aureus, Streptococcus bovis,, HACEK group 


(Haemophilus spp. Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella 
spp., and Kingella Kingae) 
or 


Community acquired enterococci, in the absence of a primary focus. 


Persistently positive blood culture, defined as recovery of a microorganism consistent with 
endocarditis from blood cultures drawn more than 12 hours apart 


or 
Persistently positive blood culture, defined as recovery of a microorganism consistent with 
endocarditis from all of three or a majority of four or more separate blood cultures, with first 
and last drawn at least 1 hour apart. 
Single positive blood culture for Coxiella burnetti or phase 1 antibody titer > 1 : 800. 

B. Evidence of Endocardial Involvement 
Endocardiogram supportive of infective endocarditis. 


1. Type of Study 


TEEE recommended as first test in the following patients: transesophageal echocardiogram 


a. Prosthetic valve endocarditis 
b. Those with at least “possible” endocarditis by clinical criteria. 
с. Those with suspected complicated endocarditis, such as paravalvular abscess 


TTE recommended as first test in all other patients. 
8|Page 


2. Definition of positive findings: 


Oscillating intracardiac mass, on valve or supporting structures, or in the path of 
regurgitant jets or on implanted material, in the absence of an alternative anatomic 
explanation 

or 

myocardial abscess 

or 

new partial dehiscence of prosthetic valve. Opening of a wound that has been stitched together 


C. New Valvular regurgitation (increase or change in pre-existing murmur not sufficient). 
Minor Criteria 


Predisposing Heart Condition or Intravenous drug use. 


Fever >= 38° C (100.4? F) 


Vascular Phenomena: Major arterial emboli, septic pulmonary infarcts, mycoctic aneurysm, 
intracranial hemorrhage, conjunctival hemorrhage, Janeway lesions. 


Immunological phenomena: glomerulonephritis, Osler’s nodes, Roth Spots, Rheumatoid Factor. 


Positive Blood culture not meeting major criterion as noted previously (Excluding single positive 
cultures for Coagulase-negative staphylococci or organisms that do not cause endocarditis) 


Or 


Serologic evidence of active infection with organism consistent with infective endocarditis. 


Clinical - Any of The Following 


Major Criteria 2 
Minor Criteria 5 
Major and Minor 1 Major + 3 Minor 
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7. Causes of Cardiac Failure/Cardiac Disease. 


Ischeamic Heart Disease 
Angina or Myocardial Infarct. 
Hypertension 

Essential (Primary/Secondary) Causes. 
Valvular Heart Disease Murmurs 
Cardiomyopathy 

Congenital Heart Disease 
Pericarditis 

Myocarditis 

Arrhythmia 

Cor Pulmonale 

Toxic e.g. Drugs/ Alcohol 
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8. Full CVS Examination — to elicit the Cause of CCF/ Cardio Pathology 


i. Pulse Examination 
(R) Radial Rate, Rhythm, Volume, Character 
Radial Radial ® and © Radial Pulse volume, Absent or Present 
Radio Femoral Pulse Delay - Coarctation of Aorta 
All distal Pulses including the ® © Carotids 


ii. Blood Pressure Recording — Normal, High or Low 


ii. — JVP 
A с уче waveform 
MA у 
" AX 
Y 
А WANG 
X DESCENT 
ATUAL CANTRACTION) 
ATUA RELAK 
A с DNR waveform 
RA ^ ! 
х=” == 
Y 
> Mente X DESCENT 


Raut VENTRGsLAR CONTRACTION 


ye = 


AT 


М wave 


T Y 
ЛАД 


Y DESCENT 


RAGUT Атрлом FULL. 


Rhythm - 
Volume - 


с = SNP WAVEFORM 


RAGUT VESTRICUAR Con TRACTION 


ATUA exe PO 


Ге y 2e WAVEFORM 


SPENING OF TUWSPO 


Normal, Irregular 

Normal 

Low (Shock, Pericardial Effusion) 

High (Bounding or collapsing pulse) 
(Hypertension, Aortic Regurgitation) 


Radial, Brachial, Carotid, 
Dorsalis Pedis, Posterior Tibial, 
Popliteal, Femoral 

Equality, Absent/Present, Quality 


voe WAVEFORM 


Causes of an elevated central venous pressure Yes or No? For now 


Right ventricular failure 

Tricuspid stenosis or regurgitation 

Pericardial effusion or constrictive pericarditis 
Superior vena caval obstruction 

Fluid overload 

Hyperdynamic circulation 


Wave form 

CAUSES OF A DOMINANT a WAVE 

Tricuspid stenosis (also causing a slow y descent) 
Pulmonary stenosis 

Pulmonary hypertension 


CAUSES OF CANNON a WAVES 


Complete heart block 


Paroxysmal nodal tachycardia with retrograde atrial conduction 
Ventricular tachycardia with retrograde atrial conduction or atrioventricular dissociation 


CAUSES OF A DOMINANT v WAVE 


Tricuspid regurgitation 


x DESCENT 
Absent: atrial fibrillation 
Exaggerated: acute cardiac tamponade, constrictive pericarditis 


y DESCENT 


Sharp: severe tricuspid regurgitation, constrictive pericarditis 
Slow: tricuspid stenosis, right atrial myxoma 
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1. JVP Venous Pulse compared to Carotid Pulse (Arterial Pulse) 


JVP vs Arterial Pressure 


Differences between the Carotid Artery and the Jugular Vein Pulsation 
parotid gta —— | 


One Pulsation per Heartbeat 


Double Pulsation (a+ v wave) per Heartbeat (in 
sinus rhythm) 


Rapid Outward movement 


Rapid Inward Movement 


Palpable 


Pulsation unaffected by pressure at the root of 
the neck 


Impalpale 


Obliteration of pulsation by pressure at root of 
the neck 


Height independent of position of patient 


Variation of height with position of patient 


Independent of Respiration 


Healthy Heart: 4; JVP on inspiration 
Unhealthy heart (e.g. pericarditis) : 1 JVP on 
inspiration 


Height unaffected with hepato-jugular reflux 


SIGNS OF CARDIAC FAILURE 


iv. Tender Hepatomegaly 


Height increased with hepato-jugular reflux 


Pulsatile Liver = Tricuspid Regurgitation. TR - pulsatile liver, dominant v wave in neck in JVP, 


V. OEDEMA Pitting 
a. Peripheral 
b. SACRAL OEDEMA 
c. Abdominal Wall OEDEMA 
d. Ascites 
e. ANASARCA 


RVH (left parasternal heave, pansytolic murmur, 
L4th IC space L Sternal border, loud on INSPIRATION) 


Pitting Oedema - Medial aspect of shin indentation on compression with Thumb for 4-5 seconds (feel 
for indentation = Pitting Oedema due to Renal, cardiac, liver, angio-oedema 
No indentation = Non Pitting Oedema due to Lymphatic Obstruction 


S3 Gallop 
Fine Basal Crackle 


Elevated JVP 
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7. Precipitating Factors: 


TART sR He ao oD 


H- Exacerbated Hypertension Sudden rise or drop in BP 

E- Infective Endocarditis or Acute Myocarditis/ Electrolyte imbalance (K+, Hypo/Hyper) 
A- Acute Myocardial Infarction, Anemia, Atherosclerosis, Alcohol 

R- Rheumatic Fever 

T- Thyrotoxicosis 

F- Failure of Compliance of Medication 

A- Acute Arrhythmia’s 

l- Infections/ Ischemia's/ infarctions 

L- Lung disease — Pleural Effusion/ PTE/ COPD/ Pneumonia 

E- Endocrine Disorders: Cushing's Syndrome, Hyperaldosteronism, Pheochromocytoma.. 
D- Diet: Increased NaCl intake 

P- Pregnancy 


8. Risk Factors: 


sR mo ao ee 


BgcRT 


Age (Neonates- CHD)/ Middle Aged (Rheumatic Fever)/ Elderly (Hypertension) 
Sex (Males - High risk due to lifestyle/ Females - Multiple pregnancies) 
High Blood Pressure 

Heart Attack 

Diabetes 

Obesity 

Stress 

Alcohol use 

Hypercholesterolemia 

Poor Socioeconomic Status 

Lifestyle 

Tobacco Use 


. Family History 


Metabolic Syndrome 


9. Complications of Cardiac Disease 


a. 
b. 
с, 
d. 


Acute MI 

Thromboembolism 

Heart Failure / pulmonary oedema 

Stroke Vegetation, Emboli from Heart with A-fib (embolic phenomenon) 


E. Peripheral arterial occlusion due to emboli from the heart 


f. 


g. 
h. 


Aneurysms 
Renal Failure 
Impaired Liver Function 


10. Investigations 


a. 
b. 


* 
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Blood Pressure 

ECG: Look tor ischemia (e.g.: ST depression, T wave inversion), hypertension or 
arrhythmias Resting ECG and Stress ECG 

Routine Blood tests (FBC, U&E, LFT) 

INR (Prothrombin Time) 

Cardiac Enzymes (Troponin and Creatine Kinase) 

Pro BnP/ Pro AnP - Cardiac Failure 

Blood Culture (Infective Endocarditis) 

CRP ESR, IL6, Ferotin - Inflammatory Markers 

Thyroid, TSH, T3/T4 

D-Dimer 

Chest X-Ray (CTR): cardiomegaly, pulmonary congestion, fluid in fissures, Kerley B lines 
and pulmonary oedema 

Echocardiogram: Chamber dimensions, systolic or diastolic function, wall motion 
abnormalities, valvular heart disease, cardiomyopathies 

Stress Echo: assess viability of dysfunctional myocardium 


. Angiography with angioplasty 


MRI: Cardiac catheterisation: used to diagnose ischemic heart failure and measure the 
(1) Pulmonary artery pressure (2) LA pressure (3) LV end-diastolic pressure 

Cardiac Biopsy: used to diagnose cardiomyopathy and assess rejection in transplant 
Cardio-pulmonary exercise testing: checks peak oxygen consumption 


11. Management 


a. 
b. 
c. 


d. 


Treat the Underlying cause and Administer Supportive Treatment 
Lifestyle Modification (Diet, Physical Activity...etc) Control BP, Blood Glucose, Lipids, Weight 
Prophylaxis of Rheumatic Fever: 
i. Primary Prophylaxis (Without throat swab): Penicillin, Cephalosporin’s, 
Erythromycin if allergic to penicillin. 
ii. Secondary Prophylaxis (Prevent Recurrence of Rheumatic Fever): Duration of 
antibiotics until 40’s years of age or life-long. 
iii. Treatment of Rheumatic Fever: 
1. Penicillin: 250mg BD PO 
2. For Penicillin allergy: Erythromycin 250mg BD 
3. Alternative: Benzathine Benzyl penicillin 1.2 million IU Monthly. 
Steps in Treating Cardiac Failure 
i. Diuretic – Furosemide (Renal impairment)/ Hydrochlorothiazide 
ii. ACE Inhibitor — Enalapril or ARB's — Losartan if Ace inhibitor doesn't work 
iii. Beta Blocker — Carvedilol 3.125mg BD 
iv. Spironolactone — Potassium sparing Diuretic 
v. Digoxin — Monitor toxicity 
vi. Surgery 
1. Cardiac Resynchronization: Helps synchronize heart contraction 
2. Implantable Cardioverter defibrillator: Corrects irregular heart rhythms 
3. Heart Transplant: Last option! 


MURMURS 


1. Normal Heart Sound 


S1 Systole 52 Diastole S1 


2. Aortic Area: (A2/P2 Area) – Aortic Stenosis/ Pulmonary Stenosis 


mapang 


3. Aortic Area: A2 Region — Aortic Regurgutation 
a. 
b. 
б. 
d. 


Pulmonary Area, P2 (Rare) = Pulmonary Stenosis 
Aortic Area - Aortic Stenosis 

Radiates to the neck (Carotid), A2/P2 also 
Rough Murmur and Thrill 

Cresendo Decresendo 

Diamond Shaped 

Ejection Systolic Murmur 


Early Diastolic Murmur — A2 Area 
Left Sternal Border and A2 Area 
Increase in sound with Expiration 
Blowing sound (Shh, Shh, Shh) 


4. Mitral Area: Precordium or Mitral Area - Mitral Regurgitation 


a. 


>а mo a0 т 


Short to Long Pan Systolic Murmur 
Radiates to Axilla 

S3 if severe 

Accentuates in expiration 

Grades 1-6 

Functional or Organic Murmur 
Causes innocent Mitral Regurgitation S1 S2 53 
Congenital Acquired/ Rheumatic or Ischemic 


5. Mitral Area: Precordium or Mitral Area — Mitral Valve Prolapse 


a. 


то оао с 


LATE Ejection Systolic Murmur 
Functional Murmur or Organic Murmur 
Causes Innocent Mitral Regurgitation 
Mitral Valve Prolapse causes MR 
Has a Click + Ejection Murmur 
S1 $2 


Can disappear with treatment 
Sail sign on Echo 


6. Mitral Stenosis: 


a. Mid Diastolic Murmur 

b. Loud 51 

c. Opening Snap in Diastole 

d. Rumbling sound (MDM) 

e. Presystolic Accentuation 

f. Only heard at Apex with Bell 
g. Sound (Foot, ta ta rooo) 

h. */-Palpable Thrill 

1. 


Vocalized sound 


7. Tricuspid Area: 

a. Tricuspid Regurgitation 

b. Left 4% Sternal Border 

c. Increase in sound on Inspiration 
Grade 1-4 
+/- Right HF S1 52 
+/- CV waves = Tricuspid Regurgitation 
+/- Pulsatile Liver = TR 
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8. Extra Heart Sounds: 
a. 3" Heart Sound: Mid Diastole (Innocent, Functional ог Organic due to Cardiac Failure) 
b. 4'' Heart Sound: End of Diastole/ Pre-systole (Double Apical impulse and double first 
sound, comes with S1. S4 and S1 can be heard together. Due to HOCUM and 
Hypertension, CCF with S3 Summation) 


S1 52 53 


54 51 

9. Thrill = Palpable Murmur = Organic Valvular Disease іп the heart (Thrill Murmur Bell (Heart) 
10. Bruit = Palpable Thrill in vessels on Auscultation (Thrill Bruit Vessel) 
11. Functional Murmur: 

a. Secondary to heart disease: No problem with the valves. 

b. Murmurs disappear with resolution of primary heart disease. 

c. Signs: No thrill, the murmur does not radiate, and no bruit. 
12. Organic Murmur: 

a. Actual Valve Disease. 

b. Signs: +/- Thrill, Murmur radiates, and bruit present. 


